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I. ABSTRACT 
Dynamics in the marine environment tend to be orders of magnitude higher than 
their terrestrial counterparts. The functioning of marine ecosystems depends on these 
high dynamics and takes therefore place at vast geographical scales. Furthermore, oceans 
and seas seem to be quite prone to be affected by global climate change. As marine 
ecosystems are threatened, conservation strategies are set out in international policy to 
face the large scale of the ecosystem. However, not only the scale is important to manage 
marine ecosystems, also ecosystem dynamics should have a prominent place in the 
strategies. Present chapter points out the danger of applying an (international) 
environmental law system in a rigid way, leading to a slow decision making process and 
the inflexibility of management programs. This strict interpretation of international 
legislation is therefore expected to fail in its aim of implementing a sustainable use of the 
sea. The Belgian case is developed as an example, pointing out that international (EU) 
legislation is too rigidly interpreted and decelerates the implementation rate. During the 
policy process of MPA-designation, objection was given to the protection of particular 
tube worm aggregations. The reluctance of protecting important reef structures is 
amongst others due to the fact that interpretation of nature conservation law is related to 
difficulties in adapting to natural developments that are not easy to predict or to model. 
So far, application of nature conservation law has been rather static. This is well 
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illustrated in this chapter with the case study on the Belgian part of the North Sea. 
Nonetheless, in the case of the EU Habitats Directive, a more flexible approach is 
possible and needed. We therefore advocate a robust though flexible interpretation of 
environmental legislation in the marine environment, especially because a changing 
climate is altering the environment in an even more profound and more unpredictable 
way. We acknowledge this is a difficult exercise, as there is a risk of undermining the 
final goal of environmental legislation if increasing flexibility would be translated into 
looser protection.  
II. INTRODUCTION 
1. Dynamics of the Marine Environment 
The marine environment is defined by different marine ecosystems in which physical, 
chemical and biological components are equally important in defining total system properties. 
Far more pronounced than in terrestrial systems, physical processes create the conditions for 
many important biological processes. The dynamics of the marine environment are therefore 
defined by a subtle and complex interplay between physical and biological processes. The 
geographical scale at which biota can act and range from microns to thousands of kilometres 
is defined by the physical processes. Nonetheless, the temporal scale of most processes seems 
much more determined by biota rather than by physical features. Interactions between physics 
and biology, however, do not entirely, or even mainly, take place in one direction (Mann & 
Lazier 1991). It is particularly difficult to develop concepts and models that span this 
enormous range of scales and possibilities. Ecological succession is still a theme that is 
poorly documented in many marine ecosystems, while it is probably of far higher importance 
for the biodiversity and the ecosystem functioning than in terrestrial systems. The 
Intermediate Disturbance Hypothesis was originally developed for tropical forests by Connell 
(1978) but has also been tested in aquatic environments (Padisák et al. 1993). It predicts a 
decrease in diversity along succession. Ecological succession is a fundamental concept in 
ecology and refers to more-or-less predictable and orderly changes in the composition or 
structure of an ecological community, resulting from (1) the ability of species to recruit and 
(2) interactions between early and later colonists (Clements 1916, Connell & Slatyer 1977).  
2. Need for Protection of the Marine Environment 
International law does not always have a very compelling status as a recent report from 
the European Environment Agency (EEA) (EEA 2009) sounds the alarm that most species 
and habitats across the continent are in poor condition and the risk of extinction continues to 
rise. The European Commission has failed to meet a pledge to halt biodiversity loss by 2010. 
Individual states are often reluctant to embrace a sound conservation strategy and are not 
really concerned about ecological networks. They rather implement the international 
obligations in a vague and/or a rigid manner. The focus is most often on the protection of the 
human activities and there seems to be no willingness to work with the ecosystems approach. 
Most national legislations prefer species lists rather than „ecosystems‟. Therefore, it is 
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difficult to apply scientific insights on how ecosystems work. The use of own definitions or 
popular perceptions about nature often overrules the academic advices. Furthermore, the 
legislative strategies itself are often too rigid to allow for a sustainable management of the 
environment. Ecosystem dynamics do not have a prominent place in the legislative strategies. 
The biophysical interactions on very different scales and the ecological succession 
mechanisms in the marine environment plead for more flexibility in interpretation and 
implementation of (international) environmental law. 
Ecological restoration in the marine environment is a relatively recent concept, a delay 
which is clearly related to the specific features of this less accessible environment. This is 
even more pronounced in turbid marine areas that consist largely of sand banks and swales. 
Management measures at sea are restricted to the management of the human activities as 
active restoration measures are impossible to apply. Therefore, marine management is largely 
focused on the maintenance of the benefits that come from exploitation of resources, i.e. the 
use of goods that are provided by the sea (Beaumont et al. 2007). The idea of viewing the 
environment as a producer of goods and services is relatively new, especially for the marine 
environment (Beaumont et al. 2007). The same authors state that if environmental, social and 
economic concerns are to be integrated into an ecosystems approach, policy makers need to 
be able to quantify the provision of goods and services, on a before and after, site specific 
basis to get a true idea of the impact of a development or human activity. One problem that 
occurs is that provision of goods is often given priority over the provision of services, as 
services cannot be seen or held. They often do not yield an immediate market value, and are 
generally more difficult to quantify. 
Also the legal protection of marine habitats has developed only very recently, compared 
to their terrestrial counterparts. The need to designate Marine Protected Areas (MPAs) as a 
contribution to preserve and improve marine biodiversity and ecosystem functioning has been 
put forward in several international policy instruments and legislation and consists generally 
of a mixture of specific marine instruments and mixed terrestrial/marine instruments (Cliquet 
et al. 2008). In the Plan of Implementation of the World Summit on Sustainable Development 
(2002)
1
 governments accepted to establish a globally representative system of marine and 
coastal protected areas by 2012. At the 7
th
 meeting of the parties (COP7) to the Convention 
on Biological Diversity (CBD-COP7)
2
 it was decided to establish and maintain a network of 
marine and coastal protected areas by 2012. An example of a specific marine instrument, and 
relevant for the North Sea, is the OSPAR Convention
3
. A recommendation of 2003
4
 aims at 
an ecologically coherent network of well-managed MPAs by 2010. In the mixed 
terrestrial/marine instruments, the most relevant for the protection of marine habitats are the 
Biodiversity Convention
5
, the Ramsar Convention
6
 and, for Europe, the EU Birds Directive
7
 
                                                          
1
 Plan of implementation of the World Summit on Sustainable Development, par. 32, c. In: United Nations. Report 
of the World Summit on Sustainable Development. Johannesburg, South Africa, 26 August- 4 September 
2002.  A/Conf.199/20; http://www.unmillenniumproject.org/documents/131302_wssd_report_reissued.pdf . 
2
 COP 7, Decision VII/5, Kuala Lumpur, 9 - 20 February 2004, Marine and coastal biological diversity. Review of 
the programme of work on marine and coastal biodiversity, par. 19; http://www.cbd.int/decisions/?dec=VII/5; 
COP 7 Decision VII/28, Kuala Lumpur, 9 - 20 February 2004, Protected areas (Articles 8 (a) to (e)), par. 18; 
http://www.cbd.int/decisions/?m=COP-07&id=7765&lg=0. 
3
 Convention on the Protection of the Marine Environment of the North-Eastern Atlantic, Paris, 22 September 1992; 
in force since 25 March 1998; http://www.ospar.org 
4
 OSPAR Recommendation 2003/3 on a Network of Marine Protected Areas. 
5
 Convention on Biological Diversity, Rio de Janeiro, 5 June 1992; in force since 29 December 1993; 
http://www.cbd.int 
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and the Habitats Directive
8
. These international legal obligations and commitments are a very 
important policy driver within the process of marine conservation (Rabaut et al. 2009a).  
The management and protection regime put forward in legislation often strives to keep 
habitat and species in a good conservation status within a protected area. Nature conservation 
law tends to be rather conservative, as it aims at the „conservation‟ of certain habitats and 
species at a certain place. This goal is particularly difficult to achieve in a highly dynamic 
marine environment. Moreover, dynamic terrestrial ecosystems are facing similar challenges, 
especially with the rapidly changing climate. It has been stated that dynamics caused by 
climate change, such as rapid species migrations, will possibly pose problems to reach 
obligations put forward in „static‟ nature conservation legislation (Cliquet et al. 2009). 
Moreover, it has already been suggested to change (terrestrial) nature conservation policy in 
order to adapt to climate change (van Leeuwen & Opdam 2003). Therefore, adaptation to 
climate change requires a more flexible approach (Verschuuren 2007, Woldendorp 2009). 
The same can be advocated for highly dynamic environments such as marine environments.  
In the European seas which are heavily used, it is clear that pressure reduction will play a 
key role if one aims to reach sustainability through the application of the ecosystems 
approach to environmental management (EEA 2009). The European Birds Directive and the 
Habitats Directive are the two international legal bases that oblige member states of the 
European Community to designate marine areas as part of the NATURA2000 network. The 
NATURA2000 network consists of Special Protection Areas (SPAs) for birds, and Special 
Areas of Conservation (SACs) for certain habitats and species. This chapter will focus on 
marine habitats protection. 
Within the European context it is therefore important to analyze how habitat-types have 
been described and how environmental managers should apply the ecosystems approach for 
the different marine habitats they need to restore or to protect. For the designation of the 
NATURA2000 network in the marine environment, the Commission has issued guidelines for 
both the designation and the management of those areas (European Commission 2007) and 
has provided an interpretation manual of European Union habitats
9
. 
In this chapter, we will limit our analysis to the EU Habitats Directive and use marine 
habitat protection issues in the Belgian part of the North Sea as a case study. In what follows, 
we will screen the Habitats Directive and see if it is adapted to the dynamic character of the 
marine environment. A similar exercise was done for adaptation to climate change (Cliquet et 
al. 2009). Similar problems can be detected for dynamic changes in the marine environment.  
                                                                                                                                                              
6
 Convention on Wetlands of International Importance especially as Waterfowl Habitat, Iran, 2 February 1971; 
http://www.ramsar.org 
7
 Directive 79/409/EEG of 2 April 1979 on the Conservation of Wild Birds, PB L 103, 25 April 1979 (hereafter: 
Birds Directive); text of the Directive, with later amendments, see http://eur-
lex.europa.eu/LexUriServ/site/nl/consleg/1979/L/01979L0409-20070101-nl.pdf.  
8
 Directive 92/43/EEG of 21 May 1992 on the Conservation of Natural Habitats and of Wild Fauna and Flora, PB L 
206, 22 July 1992 (hereafter: Habitats Directive); text of the Directive, with later amendments, see  
http://ec.europa.eu/environment/nature/legislation/habitatsdirective/index_en.htm. 
9
 http://ec.europa.eu/environment/nature/natura2000/marine/docs/appendix_1_habitat.pdf 
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III. LEGISLATIVE FRAMEWORK 
1. Application of The Habitats Directive to the Marine Environment 
The Habitats Directives clearly applies to the marine environment (Cliquet et al. 2008). 
In the definition of natural habitats, the Directive explicitly speaks of terrestrial and aquatic 
areas (article 1, b, Habitats Directive). The annexes of the Habitats Directive include marine 
habitats and marine species: nine marine habitat types in Annex I (European Commission 
2007) and 18 species in Annex II (European Commission 2005). Examples of marine habitats 
are sandbanks which are slightly covered with sea water all the time (habitat 1110) and reefs 
(habitat 1170). The marine and coastal habitat categories mentioned in Annex I of the 
Directive are broadly defined and may allow for more than one interpretation by member 
states in the identification of areas to be designated (Mitchell 1998). This could lead to the 
selection of different habitat sub-types (European Commission 2007). Annex II also includes 
various marine species for which Special Areas of Conservation must be designated. Marine 
habitats and species are underrepresented in the annexes of the Directive. However, before 
the annexes are reviewed in order to add new marine habitats and species, the Commission 
thinks that member states should first fully implement the existing obligations, in particular 
with respect to the Natura 2000 network (O‟Briain 1998, European Commission 2007). 
In addition to being applicable in the territorial sea, the Directive also applies to the 
continental shelf and in the EEZ. This is confirmed in scientific literature (Backes et al. 2001, 
Cliquet 2001, Owen 2001), in national jurisdiction
10
, in jurisdiction by the Court of Justice
11
, 
by the Council of the European Union
12
 and the European Commission (European 
Commission 2007). 
2. Designation of Protected Areas Under Habitats Directive 
The Habitats Directive of 1992 provides for the establishment of specific protected areas. 
Together with the Special Protection Areas, designated under the Birds Directive, these areas 
form a European ecological network, the „Natura 2000 network‟
13
.  
The Habitats Directive aims to designate areas for the natural habitats and habitats of 
species of community importance described in Annexes I and II, in order to reach a 
favourable conservation status and if necessary restore them.  Member States contribute to the 
establishment of Natura 2000 by designating areas as Special Areas of Conservation (SACs). 
The procedure for the establishment of the SACs is described in article 4 and consists of 
various stages. First of all each Member State shall propose a list of sites indicating which 
natural habitat types in Annex I and which species in Annex II that are native to its territory 
the site currently hosts. The designation must take place on the basis of the criteria in Annex 
                                                          
10
 R v. Secretary of State for Trade and Industry vs. Greenpeace, Queen‟s Bench Division (Crown Office List), 
CO/1336/99, 5 November 1999; http://web.uct.ac.za/depts/pbl/jgibson/iczm/cases/greenp.htm. 
11
 Court of Justice, 20 October 2005, Case 6/04, Commission vs. Great Britain. 
12
 Annex to Council Conclusions on the Strategy for the Integration of Environmental Concerns and Sustainable 
Development into the Common Fisheries Policy, Luxembourg, 25 April 2001, point 15; 
http://ue.eu.int/ueDocs/cms_Data/docs/pressData/en/agricult/ACF20DE.html.  
13
 Art. 3 (1), Habitats Directive. 
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III (Stage 1) and relevant scientific data. Annex III includes the ecological criteria on which 
the designation should be based. Member States should not take into account economic and 
social criteria in the designation of SACs
14
. A second stage in the establishment of the Natura 
2000 network consists in the Commission establishing a list of Sites of Community 
Importance (SCIs), drawn from the Member States' lists identifying those which host one or 
more priority natural habitat types or priority species and based on the criteria in Annex III 
(Stage 2). The decisions of the Commission for the establishment of the list are divided up 
according to biogeographical region. For most of these regions community lists have been 
established
15
. Once an area has been declared to be a Site of Community Importance, the 
Member State involved designates that area as soon as possible (and within six years at the 
most) as an SAC.  
According to the EU Biological Diversity Plan (European Commission 2006) final 
designation of SACs have to be done by 2010 (terrestrial) and 2012 (marine). The necessary 
management and conservation measures should be taken by 2010 (terrestrial) and 2012 
(marine) for the SACs under the Habitats Directive.  
In most EU countries the process of designating Natura 2000 sites is well underway, 
including those in the marine environment (as can be seen on the EU barometer
16
). The 
criteria for selecting the SACs are set forth in Annex III of the Habitats Directive. The 
selection of sites for habitats types of Annex I should be based on: 
 
(a) the degree of representativity of the natural habitat type on the site; 
(b) area of the site covered by the natural habitat type in relation to the total area covered 
by that natural habitat type within national territory; 
(c) the degree of conservation of the structure and functions of the natural habitat type 
concerned and restoration possibilities; 
(d) a global assessment of the value of the site for conservation of the natural habitat 
type concerned. 
 
 
For the habitats of species mentioned in Annex II, criteria for selection are:  
 
(a) the size and density of the population of the species present on the site in relation to 
the populations present within national territory; 
(b) the degree of conservation of the features of the habitat which are important for the 
species concerned and restoration possibilities; 
(c) the degree of isolation of the population present on the site in relation to the natural 
range of the species; 
(d) a global assessment of the value of the site for conservation of the species concerned. 
Thus, in the Habitats Directive the size of habitats and number of species at a certain 
moment are important  factors for the duty to designate conservation sites.  
In the second phase of the designation of SACs, a community list is established. The 
criteria for the selection of these sites include:  
                                                          
14
 Confirmed in Case C-371/98 (Severn estuary). 
15
 http://ec.europa.eu/environment/nature/natura2000/sites_hab/biogeog_regions/index_en.htm  
16
 http://ec.europa.eu/environment/nature/natura2000/barometer/index_en.htm  
Marine Environment and Environmental Law 7 
 
(a) the relative value of the site at national level; 
(b) the geographical situation of the site in relation to migration routes of species in 
Annex II and whether it belongs to a continuous ecosystem situated on both sides of 
one or more internal Community frontiers; 
(c) the total area of the site; 
(d) the number of natural habitat types in Annex I and species in Annex II present on the 
site; 
(e) the global ecological value of the site for the biogeographical regions concerned 
and/or for the whole of the European territory of Member States, as regards both the 
characteristic of unique aspect of its features and the way they are combined. 
 
Also here most criteria in the second phase are aimed at selecting sites based on the 
actual presence of habitats and sites. In view of the dynamic nature of the marine environment 
it is necessary to take into account adaptation to both natural and climate driven changes. 
Protected sites may have an important role in providing locations where the full range of 
potential species association within each habitat type can develop. The transitional stages of 
habitats should be recognised, as ecosystems typically tend to evolve as a result of natural 
succession or due to changing climate (Hossell et al. 2003). All of this should be explicitly 
taken into account when evaluating the designation of sites. Ideally, the criteria of Annex III 
of the Habitats Directive should be expanded and include specifically criteria that allow for 
adaptation to natural developments .  
3. Conservation Objectives  
According to the preamble of the Habitats Directive, the necessary measures have to be 
implemented in each area, having regard to the conservation objectives pursued. Conservation 
objectives are also important when assessing the impact of plans and projects on the site. 
Article 6 (3) states that any plan or project likely to have a significant effect thereon, shall be 
subject to appropriate assessment of its implications for the site in view of the site's 
conservation objectives. In the case by the Court of Justice on the cockle fisheries in the 
Wadden Sea
17
, the importance of conservation objectives was confirmed: where a plan or 
project is likely to undermine the site's conservation objectives, it must be considered likely to 
have a significant effect on that site.   
Conservation objectives thus have to be set for those species and habitats that have been 
identified in the Standard Data Form that member states send to the Commission when 
proposing sites of community importance. Most EU Member States are still in the process of 
defining those objectives. Conservation objectives can be defined in quantitative parameters 
                                                          
17
 Case C-127/02, concerning a request for prejudicial decision under Art. 234 EG, submitted by the Council of 
State (Netherlands) by decision of 27 March 2002, recorded on 8 April 2002, in the procedure 'Landelijke 
Vereniging tot Behoud van de Waddenzee' (National Association for the Protection of the Wadden Sea), 
'Nederlandse Vereniging tot Bescherming van Vogels' (Dutch Association for the Protection of Birds) against 
the Secretary of State for Agriculture, Nature Management and Fisheries, in the presence of  the Coöperatieve 
Producentenorganisatie van de Nederlandse Kokkelvisserij (Cooperative Producers' Organisation of the Dutch 
Cockle Fisheries) UA. 
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(e.g. for the conservation of a certain habitat type we need 40 % of the available habitat on the 
territory, the sample species richness (S) in the area has e.g. a value of 26 and e.g. 5 typical or 
associated species can be found). However, it is not necessary to define the conservation 
objectives with quantitative criteria. Qualitative criteria can serve as objectives, too. If for 
example the capability of an area to serve as a habitat for a certain species is the conservation 
objective, this objective is still met even when the species concerned has left the area because 
of effects of natural dynamics or climate change
18
. 
Conservation objectives are defined both on a national/regional level and on site level. 
This is necessary, in order to make an appropriate assessment of the conservation status of the 
habitats and species, and on the impact of human activities on the site. However, at site level, 
the loss of a species as a result of natural or climate change dynamics, may have significant 
implication for achieving the conservation objectives, especially if the species concerned is 
the prime reason for the site‟s designation. The loss of such species could have serious 
implications with respect to judging if the Member State is meeting the obligations under the 
Habitats Directive (Hossell 2003). In some cases a change in conservation objectives or an 
adjustment of the boundaries of an area may be justified (see further on case study). However, 
we face a possible conflict between the need for legal certainties and the reality of scientific 
uncertainties: stakeholders want conservation objectives to be set for a long term and be 
permanent. This is difficult, if not impossible, in the marine environment where there is a 
combined effect of natural succession and climate change: species will disappear, other 
species will occur, for which new conservation objectives will have to be set.  
Natural as well as climate driven dynamics influence the succession and make the 
dynamics unpredictable. However, they can be taken into account to some extent by 
formulating more qualitative rather than quantitative conservation objectives and by allowing 
changing these objectives after a certain time (i.e. increased flexibility). However, both these 
solutions face the disadvantage of a loss of legal certainty when applying the legal regime 
(Cliquet et al. 2009). 
4. Conservation Measures and Management of the Sites 
For the sites protected under the Habitats Directive, Member States must take necessary 
conservation measures (article 6 (1), Habitats Directive). According to the Habitats Directive 
„conservation‟ means a series of measures required to maintain or restore natural habitats and 
the populations of species of wild fauna and flora at a favourable status (article 1 (a)). The 
conservation status of a natural habitat will be taken as favourable when:  
 
- Its natural range and areas it covers within that range are stable or increasing,  
- The specific structure and functions which are necessary for its long-term 
maintenance exist and are likely to continue to exist for the foreseeable future, and 
- The conservation status of its typical species is favourable as defined further in the 
Habitats Directive (article 1 (e)). 
 
                                                          
18
 The Dutch Council of State, acting as administrative judge, has ruled that such qualitative criteria are sufficient, 
Council of State November 6
th
 2008, 200802545/1, 2009 Tijdschrift voor Milieu en Recht , no. 29. 
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The conservation status for species will be taken as favourable when: 
 
- Population dynamics data of the species concerned indicate that it is maintaining 
itself on a long-term basis as a viable component of its natural habitats,  
- The natural range of the species is neither being reduced nor is likely to be reduced 
for the foreseeable future, and 
- There is, and will probably continue to be, a sufficiently large habitat to maintain its 
populations on a long-term basis (article 1 (i)). 
 
The conservation measures mentioned in article 6 (1) include, where necessary, the 
establishment of appropriate management plans and appropriate statutory, administrative or 
contractual measures which correspond to the ecological requirements of the Annex I habitats 
and Annex II species on the sites. According to the Commission guidelines management 
plans are a useful tool in managing the marine sites and facilitating the achievement of the 
objectives of Natura 2000 (European Commission 2007). In light of the dyncamic character 
of the marine environment, management plans will have to be revised or updated in an 
appropriate time scale, taking account of changes that have occurred in the site. Those 
changes could be caused by nature, external forces acting on nature, development of scientific 
knowledge and conservation management techniques (European Commission 2007). 
Besides the positive conservation measures Member States must take appropriate action 
for the SACs to avoid the deterioration of natural habitats and of habitats of species and to 
avoid disturbance of the species for which the areas have been designated (article 6 (2), 
Habitats Directive).  
In the light of the effects of natural dynamics and climate change, this raises a couple of 
questions. The definitions of a favourable conservation status as mentioned above, might 
cause problems for certain habitats and species in the marine environment, because these 
requirements again are formulated in a rather static way. The population data of the existing 
species present or the habitat distribution at a certain moment may not diminish. However, as 
a consequence of natural dynamics or climate change, the predictability of the occurrence of 
the protected habitat (or species) becomes more difficult.  
It is clear that deterioration, when this is the consequence of insufficient measures against 
human activities, has to be avoided according to article 6 (2). In the marine environment this 
could for instance include limitation of fishing or certain types of fisheries (see below on 
Belgian case). However, what happens when species disappear or habitats change, as a 
consequence of natural or climate induced changes?  
In a case against the UK on the transposition of article 6 (2), Habitats Directive in 
Gibraltar, the Court seems to be very restrictive. In that case the United Kingdom held as an 
argument that only non-natural deterioration is to be avoided. The Advocate General on the 
contrary held that the examples brought forward by the UK, changes in sea level and climate 
change, relate less to nature in general than to structural environmental changes that 
jeopardise the conditions for the continued existence of the protected habitats and species in 
the Natura 2000 sites concerned. The Court did decide that at least to some extent the 
Member States are obliged to take measures to react to natural changes to avoid deterioration 
of the habitats and species which the areas have been designated for. „It may be necessary to 
adopt both measures intended to avoid external man-caused impairment and disturbance and 
measures to prevent natural developments that may cause the conservation status of species 
Marijn Rabaut and An Cliquet 10 
and habitats in SACs to deteriorate.‟
 19
 However, in the marine environment natural dynamics 
might just lead to a change in species and habitats. Again, if the conservation objectives have 
been formulated in such a way that natural dynamics are included as a feature of the habitat, 
than those natural developments will probably not be considered as „deteriorating‟.  
It has to be seen whether and how the Court itself will accept „natural changes‟ as a 
reason for a decline of a certain habitat type or species in a protected area. Guidance by the 
EU is needed on how to assess the conservation status of each species and habitat type with 
respect to succession or complete alteration due to combined effects of natural dynamics and 
climate change (Hossell 2003). Even if you could consider climate change as a situation over 
which you have no influence (as an individual state), than still, the burden of proof is for the 
Member State to show that the deterioration is the direct consequence of climate change. 
According to the Advocate General only if a Member State can show that a deterioration in 
quality is due to objective circumstances over which is has no influence, it may justify the 
reduction in the extent of a protected area.  It might be very difficult for Member States to 
provide the required necessary proof (Woldendorp 2007).  
Furthermore, the deterioration of a habitat will often be caused by more than just climate 
change, but will already have been influenced by other human induced causes as well 
(Woldendorp 2007). For those factors Member States should take appropriate steps to avoid 
deterioration and cannot rely on the exception of natural developments or objective 
circumstances.  
Whereas art. 6 (2) is mainly concerned with deterioration by human induced activities, 
the Habitats Directive deals explicitly with natural developments in art. 9:  an SAC may be 
considered for declassification where this is warranted by natural developments noted as a 
result of the surveillance provided for in article 11 of the Habitats Directive.  We can take the 
viewpoint that only negative natural developments are meant here. Although a 
declassification because of positive developments could be possible, it is considered unlikely 
due to ongoing threats to fauna and flora (Thomas 2008). A declassification will not be 
necessary when a dynamic system evolves towards an equally valuable system, that is also in 
need of further protection measures. Declassification should in any case be considered as an 
exceptional measure, in light of the conservation and restoration obligations provided for in 
the directive (see also Thomas 2008).  
5. Assessment of Plans and Projects 
An assessment framework for the implementation of (new) activities is determined in 
article 6 (3)-(4) of the Habitats Directive: any plan or project that is not directly connected 
with or necessary to the management of an SAC, but likely to have a significant effect 
thereon, shall be subject to an appropriate assessment of its implications for the site in view of 
the site's conservation objectives. The national authorities can only agree to the plan or 
project after having ascertained that it will not adversely affect the natural features of the site 
concerned and after having provided opportunities for participation if necessary (article 6 (3), 
Habitats Directive). A possible exception is provided for in article 6 (4) of the Habitats 
Directive: a plan or project may nevertheless be carried out, in spite of a negative assessment 
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Case C-6/04, Commission v. United Kingdom, par. 34. 
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of the implications for the site, if certain conditions are met. No alternative solutions should 
be available; it should concern imperative reasons of overriding public importance, including 
reasons of a social or economic nature; and the Member State should take all compensatory 
measures necessary to ensure that the overall coherence of Natura 2000 is protected. The 
Commission should be informed of the compensatory measures adopted.  
Given the importance of article 6 (3)-(4) a further concretization of concepts such as 
significant consequence and appropriate assessment is very important. The Court of Justice 
has made some conclusions about those concepts in a preliminary ruling about the cockle 
fisheries in the Wadden Sea
20
. In this case, the Court stated the importance of the 
conservation objectives (see above). As it is more complex to define conservation objectives 
in the dynamic marine environment and in the light of climate change, the appropriate 
assessment becomes more difficult, as conservation objectives might evolve.  
IV. CONSERVATION OF BELGIAN MARINE HABITATS 
1. Habitats in the Belgian Marine Environment  
The protection of marine habitats in Belgium is to be implemented within the framework 
of international and European legislation such as the Habitats Directive. As mentioned above, 
the Habitats Directive states that on the basis of relevant scientific information and on the 
basis of the criteria set out in Annex III, each Member State should propose a list of sites 
indicating which natural habitat types in Annex I and which species in Annex II are native to 
its territory. For animal species ranging over wide areas these sites shall correspond to the 
places within the natural range of such species which present the physical or biological 
factors essential to their life and reproduction (article 4). 
For a good interpretation of the habitats that are listed under Annex I of the Habitats 
Directive, the European Commission has provided an interpretation manual of European 
Union habitats, of which the latest version was published in July 2007 (EUR 27). In present 
case for the Belgian part of the North Sea (BPNS), we focus on the habitats that fall under the 
„coastal and halophytic habitats – Open sea and tidal areas‟. For the Belgian marine areas, 
three different habitat types occur: 
Sandbanks Which are Slightly Covered by Sea Water all the Time (1110) 
Sandbanks are elevated, elongated, rounded or irregular topographic features, 
permanently submerged and predominantly surrounded by deeper water. They consist mainly 
of sandy sediments, but larger grain sizes, including boulders and cobbles, or smaller grain 
sizes including mud may also be present on a sandbank. Banks where sandy sediments occur 
in a layer over hard substrate are classified as sandbanks if the associated biota are dependent 
on the sand rather than on the underlying hard substratum. “Slighly covered by sea water all 
the time” means that above a sandbank the water depth is seldom more than 20m below chart 
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datum. Sandbanks can, however, extend beneath 20m below chart datum. It can therefore be 
appropriate to include in designations, such areas where they are part of the feature and host 
its biological assemblages. Besides, the guidelines indicate that for the North Atlantic and 
North Sea invertebrate and demersal fish, communities of sandy sublittoral should be 
included. It is clear that the current SAC Trapegeer-Stroombank in the BPNS (see below) was 
designated for the occurrence of habitat 1110 (as well as for the occurrence of high diversity 
of Bivalves and for its importance as a resting place for seals). However, more scientific 
research will be necessary to define the favourable conservation status of this specific area as 
the current definition is too generic for direct application. Almost the entire Belgian part of 
the North Sea can be considered as an area consisting of sandbank systems which are slightly 
covered by sea water all the time and more potential SCIs will be proposed.  Note that not 
only the top of a sandbank, but also the slope and the swale are an inherent part of the 
sandbank system and hence, this complex falls under the 1110-habitat. 
Mudflats and Sandflats not Covered by Seawater at Low Tide (1140) 
Habitat type 1140 is defined as ‟sands and mud of the coasts of the oceans, their 
connected seas and associated lagoons, not covered by sea water at low tide, devoid of 
vascular plants, usually coated by blue algae and diatoms‟. They are of particular importance 
as feeding grounds for wildfowl and waders. The BPNS has areas that fall under this 
definition, as sandy beaches fulfill the criteria of the definition. Moreover, a subtidal sand 
bank in front of the coast of Heist is currently growing as a consequence of sedimentation 
leading to periods in the tidal cycle during which the sandflat is not covered by water. Hence, 
this area currently classifies as 1140-habitat. This sandflat  has not been proposed as an SCI 
yet. 
Reefs (1170) 
Reefs can be either biogenic concretions or of geogenic origin. They are hard compact 
substrata on solid and soft bottoms, which arise from the sea floor in the sublittoral and 
littoral zone. Reefs may support a zonation of benthic communities of algae and animal 
species as well as concretions and corallogenic concretions. Reef forming animal species in 
the North Atlantic and North Sea include polychaetes, bivalves and cold water corals. For 
each species group some examples are provided which should be taken into account when 
deciding whether a certain habitat type is present or not, but such lists of examples should not 
be considered as being exhaustive (pers. comm. F. Kremer, European Commission, DG 
Environment, Nature and Biodiversity Unit).  
In the Belgian part of the North Sea, both patches of gravel (may classify as geogenic 
reefs; more off shore) and  high density patches of a tube building polychaete (may classify as 
biogenic reefs; more in shore) occur. This chapter will only elaborate on the latter, as there is 
most scientific literature available. In intertidal areas, the tube patches are known to have 
consequences for the distribution and abundance of infaunal species by influencing the habitat 
structure (Carey 1987, Féral 1989, Zühlke et al. 1998, Dittmann 1999, Zühlke 2001, Callaway 
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2006). The patchy distribution of tube aggregations within a specific habitat is useful to 
investigate the bio-engineering implications of this polychaete. Recently, ecosystem 
engineering influence on faunal abundance, species richness and species composition in 
subtidal areas has been proved (Rabaut et al. 2007, Van Hoey et al. 2008). These results 
indicate that effects on density and diversity are most pronounced in shallow fine sand. The 
aggregations form clearly defined microhabitats which alternate with areas without L. 
conchilega, generating a surface structure of gentle mounds and shallow depressions. This 
„seascape‟ can be visualized using side scan sonar imagery (Degraer et al. 2008a). 
Experiments show that L. conchilega is able to pump oxygen into the bottom (Forster & Graf 
1995, Braeckman et al. accepted) which is important for the benthic community composition 
and for specific benthic species (Steyaert et al. 2005). This pumping stimulates further the 
mineralization processes in the bottom  (Braeckman et al. accepted), which is important for 
the ecosystem functioning. Furthermore, this reef habitat seems to be of importance for higher 
trophic levels such as juvenile flatfish (Van de Moortel 2009, Vanaverbeke et al. 2009, 
Rabaut et al. in press) and birds (Godet et al. 2008). Besides, Rabaut et al (2007) and Van 
Hoey et al (2008) show that rather than forming its own association, L. conchilega expands 
the realized niche of several species. A recent scientific study (Rabaut et al. 2009b) 
investigated the habitat modifying effects of this tube dwelling polychaete. To classify as 
reefs however, ecosystem engineering activities need to significantly alter several habitat 
characteristics: elevation, sediment consolidation, spatial extent, patchiness, reef builder 
density, biodiversity, community structure, longevity and stability (guidelines to apply the 
mentioned definition are provided by Hendrick and Foster-Smith (2006)). Rabaut et al. 
(2009b) show that the elevation and sediment consolidation of the biogenic mounds was 
significantly higher compared to the surrounding unstructured sediment. Areas with L. 
conchilega aggregations tend to be extensive and patchiness is high. Rabaut et al (2009b) 
combine these results with previous studies on the biological implications of this species. The 
impact of L. conchilega on the biodiversity was demonstrated by Zühlke (2001), Rabaut et al. 
(2007) and Van Hoey et al. (2008). The authors evaluate the different physical and biological 
aspects of the tube worm aggregation and conclude, based on scientific evidence, that L. 
conchilega qualifies as a reef builder (Rabaut et al. 2009b).  
Associations 
The interpretation manual (EUR27) provides also a listing of the habitat types that can be 
associated in the field (European Commission 2007). Sandbanks (1110) can be found in 
association with the two other habitats that are found in the BPNS: mudflats and sandflats not 
covered by seawater at low tide (1140) and reefs (1170). Reefs (1170) can in their turn be 
found in association with sandbanks (1110).  
Because of only recent scientific appreciation of L. conchilega as reef builder, „reefs‟ 
(1170) are not considered, at this moment, as a habitat for the Special Area of Conservation in 
the Belgian coastal waters. It is, howerer, clear that the reef builder L. conchilega will be 
important for the allocation of potential SCIs in Belgian marine waters as well as for the 
evaluation of the favourable conservation status of the habitats in the eventual SACs.  
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As Member States have to propose a list of sites indicating which natural habitat types in 
Annex I are native to its territory the sites host on the basis of relevant scientific information 
and reefs are mentioned as a possible associated habitat to that of sandbanks (1110), there is a 
clear need to integrate these biogenic reefs in formal regulation and measures. Moreover, the 
species is a proxy for biodiversity and for the provision of goods and services. The ecological 
restoration of the particular sandbank habitats in the BPNS will also be related to reducing 
existing human pressure. There is general scientific evidence that beam trawl fisheries have a 
far reaching impact on sandbank systems and more specifically, there is evidence of 
decreasing biodiversity of the polychaete reefs after fishing disturbance (Rabaut et al. 2008). 
Annex III of the Habitats Directive provides criteria for selecting sites eligible for 
identification as sites of community importance and designation as SAC. We evaluate the site 
assessment criteria for the polychaete reef habitat that occurs in the BPNS (as an association 
of the habitat type sandbank): 
 
(a). Degree of representativity of the natural habitat type on the site: it is known from 
literature that the tube building polychaete is a key species for the rich macrobenthic 
sandbank community in which it occurs and the biological implications of the species 
are far reaching. 
(b). Area of the site covered by the natural habitat type in relation to the total area 
covered by that natural habitat type within national territory. The exact percentage of 
reefs that occur within the SAC is difficult to estimate. This relates to the specific 
characteristics of the marine environment. A modeling approach of Willems et al. 
(2008) shows that the occurrence is strongly related with the sediment grain size. It 
will be possible in the future to make more accurate estimations of the total area that 
is covered, because remote sensing can be used to visualize reefs (Degraer et al. 
2008b).  
(c). Degree of conservation of the structure and functions of the natural habitat type 
concerned and restoration possibilities. It concerns an exceptional habitat which 
locally increases the biodiversity in a significant way and it has an important 
ecosystem function in the BPNS (importance for other trophic levels and for 
mineralization processes: see above). Furthermore, research showed that beam trawl 
fisheries affect the ecological function of the reefs (Rabaut et al. 2008). The 
ecological restoration possibilities lie in a prohibition for bottom fisheries to be 
active within the SAC. 
(d). Global assessment of the value of the site for conservation of the natural habitat type 
concerned. The ecological implications of this reef building polychaete have been 
described above. Besides, ecological restoration and protection of the reefs will 
support the goods and services and will help managers to reach sustainability through 
the application of the ecosystems approach. 
2. Policy Process 
There would be far less interest in MPAs in Belgium without current international legal 
obligations and commitments and most designated areas have been established in the 
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framework of the European Natura 2000 Network (Rabaut et al. 2009a). All other marine 
management initiatives have largely focused on the maintenance of the benefits that come 
from exploitation of resources. 
As of now, two areas in the Belgian marine environment have been proposed to the 
Commission and have been included in the list of sites of community importance.  The areas 
were designated in Belgian legislation by Royal Decree of 14 October 2005 (Cliquet & 
Decleer 2007, Bogaert et al. 2008, Cliquet 2008, Cliquet et al. 2008). 
Additional areas also qualify as SCIs and a list of other SCIs is currently being build and 
is expected end 2009, while the list had to be adopted by 2008. This delay will probably 
jeopardize the deadline of final SAC designation (2012) and might influence the agreement 
taken in the framework of the Biodiversity Convention to establish a system of MPAs by 
2012 (which confirmed the target that had been included in the Plan of Implementation plan 
of the World Summit on Sustainable Development (2002)). 
The protection of marine habitats in Belgium is basically done through designation of 
SACs within the framework of the Habitats Directive. The interpretation of this international 
environmental law has been rather conservative until now, rendering it more difficult to adopt 
the management strategy to both natural and climate driven changes. These quite 
unpredictable changes do indeed create difficulties to develop concepts and models that span 
the enormous range of scales and possibilities. Therefore, some flexibility to allow for 
ecological succession should be built in as soon as protected areas are designated. This 
chapter showed that from a legal (EU) perspective, three marine habitat types occur in 
Belgian marine waters (1110, 1140 and 1170). An evaluation process to identify potential 
SACs in the BPNS took place during Spring 2009. Both scientists and policy makers were 
involved in the process. During this process, a rather rigid interpretation of the EU Habitats 
Directive was especially clear for the designation of areas to protect the habitat type 1170 
(„Reefs‟), particularly when referring to L. conchilega reefs. Scientific research, however, 
classifies L. conchilega as a reef builder and is occurring in the BPNS, especially in the 
shallow sandbank areas (Rabaut et al. 2009b). Article 4 of the Habitats Directive indicates 
that Member States should use relevant scientific information as well as criteria set out in 
Annex III to propose a list of sites indicating which natural habitat types in Annex I are native 
to its territory the sites host. It has been shown earlier in this chapter that the reef habitat type 
can easily be assessed as important using the criteria of Annex III of the Habitats Directive. 
Nevertheless, L. conchilega reef systems are thought to be an intermediate succession state. 
Without external (natural or anthropogenic) disturbance, the reefs may be colonized by 
juvenile mussels (Mytilus edulis), which can under certain circumstances take over the system 
from L. conchilega (Callaway 2003). Protection measures for L. conchilega might therefore 
lead to the development of mussel or oyster beds (which have totally disappeared in the 
Belgian part of the North Sea). The dynamics as a consequence of biological and physical 
actors make it necessary to allow natural ecosystems to evolve. From a legal perspective the 
Habitats Directive only provides a possibility in article 9: an SAC may be considered for 
declassification where this is warranted by natural developments noted as a result of the 
surveillance provided for in article 11 of the Habitats Directive. This will, however, only take 
place if there is a significant deterioration in quality of the habitat (see above). In current case 
where a L. Conchilega reef evolves towards a mussel or oyster reef there would be no reason 
to declassify the SAC because of article 9.  
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The Interpretation Manual (EUR27) is a very helpful instrument, with lists of examples 
of species and/or habitat. However, the Interpretation Manual did not mention L. conchilega 
as a reef builder, leading to the argumentation that these reefs cannot be protected in the 
framework of the Habitats Directive. Nonetheless, the list provided in the manual is not 
exhaustive and scientific evidence should be used (article 4) to evaluate whether a species is a 
reef builder, taking the definition of the directive into account.  
Although the definition of reefs has been scientifically tested (Rabaut et al. 2009b),  there 
is still debate on how to interpret the rather vague definition of the Interpretation Manual. 
This was for L. conchilega the case with respect to the „hardness‟ mentioned in the reef 
definition. While for the reef builder Sabellaria spinolusa (another tube building polychaete, 
appearing explicitly as an example in the interpretation manual) it is perfectly accepted to use 
the degree of sediment consolidation to validate the „hardness‟ of the system, this approach 
appeared to be less valid in the case of L. conchilega. In the S. spinulosa reefs, „the sediment 
comprising the tubes is typically bounded together to such an extent that a coalescence of 
substratum distinguishes the colonies from the surrounding unconsolidated sediments. The 
stability imparted by S. spinulosa aggregations allows many other associated species, 
including epibenthos and crevice fauna, to become established. As such, the fauna is distinct 
from other biotopes and species can become established in predominantly sedimentary areas 
where they would not otherwise be found‟ (Hendrick & Foster-Smith 2006). Despite the 
similarities in approach, it was argued not to use sediment consolidation as a measure in the 
case of L. conchilega. This argument was more of a strategic nature, as it was argued that 
users of the marine environment that are restricted in their activity because of conservation 
measures within Natura 2000, would go to court because the reefs to be protected are not 
„hard enough‟ according to the definition.  However, only scientific evidence should be used 
(article 4) to evaluate a habitat designation. Moreover, as we saw above, the Commission 
guidelines provide for the possibility for sub-habitat types, because of the wide categories of 
marine habitat types in Annex I.  
The policy process for marine conservation in Belgium shows a rather conservative 
interpretation of international environmental law until now. It is not clear whether all relevant 
scientific evidence will be used by the authorities for the final SAC designation though the 
evaluation process made already clear that there is some reluctance to allocate 1170 SACs for 
L. conchilega. 
V. CONCLUSION 
The final aim of marine conservation strategies is to stop deterioration of the marine 
environment in terms of biodiversity and ecosystem functioning. However, natural 
environments generally develop in ways that are not easy to predict and even less so in the 
marine environment. Implementation of EU nature conservation legislation demonstrates that 
there is a rigid interpretation of international environmental law. The Belgian case study 
evaluates the different habitat types that are listed in the Habitats Directive and described in 
the interpretation manual of European Union habitats (EUR27). Scientific research classifies 
L. conchilega as a reef builder and is occurring in the BPNS, especially in the shallow 
sandbank areas. Article 4 of the Habitats Directive indicates that Member States should use 
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relevant scientific information as well as criteria set out in Annex III. This study shows that 
the reef habitat type can easily be assessed as important using scientific information and the 
criteria of Annex III of the Habitats Directive. Moreover, the interpretation manual describes 
reefs (1170) as possible associated habitat type to that of sandbanks (1110). During an 
evaluation process to identify potential SACs in the BPNS marine habitats with scientists and 
policy makers it became clear that there is some reluctance to allocate SACs for 1170-L. 
conchilega habitat.  Althouth the Habitats Directive leaves some room for flexibility, 
interpretation has so far been rather conservative. As the impact of beam trawl fisheries on 
these reefs is known (Rabaut et al. 2008), we speak out to classify SACs as a sandbank 
habitat type (1110), with an associated reef habitat type (1170) and suggest a ban of bottom 
fisheries in this area. This comes down to the application of the ecosystem approach and will 
lead to ecological restoration and protection of this marine area. 
This chapter illustrates that there is an urgent need to develop more flexible interpretation 
of international environmental legislation for the marine environment, taking into account the 
unpredictability of biological features, physical characteristics and the subsequent ecological 
succession. These unpredictable changes become of greater importance as global warming 
alters most ecosystems, including oceans and seas. Moreover, the case study demonstrates 
that international law is sometimes interpreted more conservative than it is supposed to be or 
is interpreted in such a way that it hampers a sound marine conservation strategy. We 
emphasize, however, that misuse of increased flexibility is a dangerous pitfall when it is 
interpreted as weaker protection.  
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